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SECTION 1.-AEROLOGY. 
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. SOLAR AND SKY RADIATION MEASURED AT WASHINQ- 
TON, D. C., DURING) JULY, 1916. 
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By HERBERT H. KIMBALL, Professor of Meteorology. 
(Dated: Wash.Ington, D. C., Aug. 4, 1916.1 

In  Table 1 are summarized the measurements of the 
intensity of direct solm radiation made b tlie Weather 
Bureau at  the American University,' Wns!&ton, D. C., 
duriii July, 1915. The ineans for tlie month are coli- 

Bulletin of the Mount Weather Observatory, 1912,s: 183, 
Table 3. On the Gth, 9th, and lSth, intensities very 
nearly in accord with these nieniis were nmisurecl. 

Skyli ht  polarization, measured at solar clistniice 90" 
and in % is vertical, with tlie sUn a t  zenith clistniice GO", 
averaged 45 per cent, with a niasinium of 57 per cent on 
the 6th. This latter is the tivernzt? niasiiiium polariza- 
tion for July for Washin tun, as pu%lislied in tho Bulldin 
of the Mount Weather Ofserrntury, 1910,3 : 114, Titble 16. 

In Table 2, colunin 2 givos tho daily totals of solar and 
sky radiation received on a horizoiitd surfnce a t  the 
American University. The nieiLsurenieiits were intitle 
with a Callendar recorcling pyrheliometer as described 
in the REVIEW for March, 1915, 4 3 : l O O .  Table 2, col- 
umn 3, gives the daily clc artures from the nornids pub- 

Table 4. 
Tlie "Percentage of possible sunsliine" nncl the 

"Average cloudiness," given in columns 5 and 6 of 
Table 2, have been taken froin tlie records. of the observa- 
tory n t  the centrd office of the Weather Burcau. 

While the nbovo chta show a1)out the average nuinher 
of hours of suilsliinc for July, the total rncliation was 
below the average. The cleficieiicy occurred in the 
second decade, ho\vovcr, as both the first aiid third clecades 
show slightly more tliaii tlie averago amount of radiation. 
TABLE 1 .-solflr radiation intensitit:s at Wi7sluingtoia, D.  C., during 

July, 1915. 

sidera % ly lower than the 5-year nieans published in the 

lished in the same iium i! er of the REVIEW, page 109, 
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1 For a dwription ofrmposurrs of instruments and details of methods of obwrvation, 
see tbk REVIEW, December, 1914,&? : l2$. 

TABLE Z-Daily totals and departures of solar and sky radiation at 
Washington, D.  C., during July, 1915. 

(Ornmalories per square centlmeter of horlrontal surface.] 
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NOTE ON THE DISTRIBUTION OF MOISTURE IN THE 
ATMDSPHERE. 

By Wnr. R. BLAIR. Professor in Charge of Aerological Investigations. 

[Dated: Westher Bureau, W.whington. Aug. 3, 1915.1 

In  the Bulletin of the Mount Weather Observatory, 
volume 4, part 4, pages 104-197, the writer published 
t.ables of t,he absolut,c humidity, in grnms per cubic meter, 
at different levels above sea. The weights nre given to 
tliousandtlis of a gram in these tables. 
statemelit, is macle on paw 209 of the same volume: ''I!, 
seems plausible t.liat * * the constituent,, water 
vapor, will remain an import.ant factor even at  very 1i.igli 
levels, etc." Since the publicat,ion of t,he above, inquiries 
lime bean received as to whether the accuracy of the 

the use o€ three decimal places in these tab Yified es. In  '. 
observat,ions, made in free balloon ascensions, 

answer to these inquiries it niay be stmated that the best 
proof we had at  the time of tlic accuracy of the observs- 
tions of relative humidity was the fact t.hat, among 
themselves, the Tesults of t.liese ohserva6ions are consist- 
ent. This evidence pointcd to tlie fact that the weights 
obtained were qualittitirely correct and were valuable 
in expressing the relative moisture. cont.ent of t,he air at 
different levels or a t  different times. ' The espression of 
tmliese relative values required the use of t h e e  decimal 
places in the tables. The use of at least three decimal 
places is also justified by the fact that at the higherlevels 

The followin 



Jay, 1915. MONTHLY WEATHER REVIEW. 313 

4 
- 
1.754 

624 

351 

2.697 

19 

106 

57 

1s 

521 

reached the wei h t  per 

pheric moisture above 

tively small. h e n  one is 

found in t K e higher levels has very little effect on the 

at a oiven level and o P the possible effect of this relat.ion 

those o P September 1, 5, and 11, 1910, and July 33, 27, 

that would result from the 

it is usuall true that 

result. This point of view is useful when t,he absorption 
by the water vapor of the air of outgoing or incomino 
radiation is the subject of study. If one 19 thinking 02 
the relative amounts b weight of water rapor and dry air 

on tf;e distribution of air temperature and on other 
atmospheric phenomena, tlie moisture found in the higher 
levels seems to assume very considerable importance. 
Table 1, baaed upon t,he results obt.ained in six summer 
and six winter balloon observat’ions, gives some idea of 
this im ortance. The sis summer ascensions used are 

and 30, 1913. The sis winter ascensions are those of 
February 9, 14, 15, l 8 ,25 ,  and 26, 1911. The 1910 group 
of three ascensions were made at  Huron, S. Dak., the 

4.5 
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207 

2,480 
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124 

7s 
21 

659 

was siniultaneously observing spectroscopicall t.he total 
amount of preci itable water in the atmosp < ere above 
Mount Wilson. h e  comparisoii of hygmmetvric and spec- 
troscopic determinations of this depth is of especial interest 
here as indicat-ing that the hygromet,ric. determinations are 
of value in LL quantitative as well as in a qualitative sense. 
The comparison is made in Table 2. 

Table 1 indicates a minimum value for the ratio wider 
coiisiderntion somewhere between the 10 niid 15 kilometer 
levels for tlie observations considered. Above these 
leveh the ratio may become greater than was found at 
any lower level. 

hi addition to answering questions that have arisen, 
it is thought that t,he facts of observation shown in Table 
1 may he of iiitcrcst in connection with t-he theory that 
has given rise t.o the terms ’ ‘troposphere ” mid “strato- 
sphere” for lower and up er regions of the atmosphere, 
which haye been supposet! to be so distiiictly separated 
from each other that there is ractically no mlsiiig across 
the houndnry plane between t P ieni of the air in one with t.he 
air in the other. This bouidary plane has been placed 
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TABLE I.-Showing variation of tlae tcrtw, w’gnt of of dry Hzn air X I O ~ ,  7 d  altitude. 
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L[em of observations made Sept. 1,5,11, 
1910 and July 23 27 30 1913 ____.__.._.._ 

Yasas’of observat&ns’m&e Feb. 9,14, 15, 
u)%ael911., ......_...._._._....-.-.-. o&itioh of sept I 1~10 (air of upper 
ledsextremely diy)). ...._...______. ... ._ 

Obmrvation of Sept. 11 1910 (air of upper 
lavels extremely moist) __.. -. . . . . . -. . . . . . . 

- 

8,535 8,325 

3,547 2.107 

11,268 11,600 

4, 4S4 4,133 

Ysans of observations made Sept. 1, 5, 11, 
lOl0, and July 23.27,30,1913 .__........-. 

Yesna d observations made Feb. 9. 14. 15, 
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l8 25 a8 1911 ......._._........_..... :..I. 
O & h &  of Sept. I. 1910 (air of upper 

levelsextremclydry) ....______....._.____ 
Obmrvation of Sept. 11. 1910 (air of upper 

levels extremely moist) ... . . . . . -. . . . -. . . -. 
I Observation of Feb. 25,1911, only. 

33 42 
3 3 

120 80 

1913 oup of three were made at  Avalon, Santa Catalina 

Omaha, Nebr. This tab e s ows the ratio of the weight 
. of water to the weight of dry air at the different levels 

selected for computation. In  getting the mean ratio €or 
the six summer and the six winter observat,ions, arit,li- 
metic means of the air teniperature, air pressure, vapor 
pressure, and weight in grams per cubic meter of the air 
moisture were found for each level. Based upon tlie 
h t  three means the weight per ciihic meter of dry air 
at a given level was determined. Comparison was then 
made between this wei lit and t.he third mean found 

the ascensions separately. Of these the determinations 
,for September 1, 1910, and for September 11,  1910, are 
. tabulated as showing the extreme values of the rat.io 

found in the upper levels. 
The selection of observations for use in Table 1 was 

made with reference to altitude. 
Sounding-balloon observations to a hei lit of 25 or inore 

The inclicatioiis of available data 
obtained in other countries are foulid to be similar to 
those of the data contained in Table 1. 

It hap ened that during three observations of the 1913 

9 ; R  Islan IY , Cal.; the 1911 roil of SLS were made at  Fort 

above. The ratio has % een determined €or severnl of 

kilometers are comparatively few in nuni t er either in this 

series at 1 valon, Mr. Fowle, of the Sniithsonian Institution, 

, country or elsewhere. 
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at the supposed upper limit of convection, and coiise- 
quently at the upper liniit of a homogeneous niisture of 
the const.itucnt gases of the atmosphere, and at the lower 
limit of a region in which there is no convection and in 
which constituent g.wes sort thenuelves under the influ- 
ence of gravity. Bcrording to this theory, any moisture 
found in the stratosphere must have reached it. by diffu- 
sion across the boundary plane from the supposedly 
moister air of tho tropos here, tmd its cluantiby must 

should be found to esist between the rapor ressures in 

the data that any such relation esists. Indeed these 
data point rather to the distribution of moisture in the 
usual way tliroughout the region esplored; i. e., both by 
air movement and by diffusion. 

therefore he small. On t Y lis snpposition some relation 

the two regions considered. It is not. at a1 Q clear froin 

TABLE 2. 
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